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CHAPTER I  
IHTRODUCTIOH
Much r e s e a r c h  h as been  done r e l a t i n g  l i s t e n e r  r e a c t io n s  to  d i s ­
f l u e n t  sp eech . These s tu d i e s ,  how ever, have b een  l im i te d  t o  r e a c t io n s  
fo llo w in g  exposure  to  d i s f l u e n t  sp e ec h . T here ap p ea rs  to  be  l i t t l e  
r e s e a r c h  concerned  w ith  an i n d iv id u a l ’s  re sp o n se  w h ile  l i s t e n i n g  to  
d i s f l u e n t  sp eech . T h is  r e s e a rc h  was th u s  an a tte m p t to  s tu d y  th e  e f ­
f e c t s  o f  l i s t e n i n g  to  f l u e n t  and d i s f l u e n t  speech  in  term s o f  th e  
l i s t e n e r ’ s te n s io n  l e v e l  as m easured on th e  f r o n t a l i s  m u sc le , u s in g  
th e  p ro ce d u re  o f  e lec trom yography .
The a l le g e d  o n se t  o f  s t u t t e r i n g  m ost o f te n  b e g in s  d u rin g  th e  
p re - s c h o o l  y e a r s ,  w ith  a p p a re n t peaks a t  th r e e  and f i v e  y e a r s  o f  age 
(S heehan , 1 9 70 ). T h is  o n se t  i s  c h a r a c te r iz e d  as in v o lv in g  th e  i n t e r ­
a c t io n  o f  l i s t e n e r  and sp e a k e r . I n  Johnson ’ s  s tu d y  o f  s t u t t e r i n g  and 
n o n - s tu t t e r in g  c h i ld r e n ,  more s i m i l a r i t i e s  th a n  d i f f e r e n c e s  i n  c o n s t i ­
t u t i o n  and p e r s o n a l i ty  were fo u n d , and th e  p a re n ts  o f  th e s e  c h i ld re n  
were a ls o  more a l i k e  th a n  d i f f e r e n t .  The p a re n ts  o f th e  e x p e rim e n ta l 
group o f  s t u t t e r e r s ,  how ever, w ere more s e n s i t iv e  t o  t h e i r  c h i l d 's  
d i s f lu e n c ie s  th an  th o se  p a re n ts  o f  th e  c o n tr o l  groxqp o f  n o n - s t u t t e r e r s .  
I t  was concluded  t h a t  th e  l i s t e n e r ’ s  e v a lu a t iv e  r e a c t io n  was th e  f o r e ­
m ost c o n tr ib u t in g  f a c t o r  t o  th e  developm ent o f  s t u t t e r i n g  (Johnson  and 
A s s o c ia te s ,  1 9 5 9 ),
1
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L is te n e r  r e a c t io n  to  d i s f l u e n t  speech  h a s  s in c e  been  th e  s u b je c t  
o f  many s t u d i e s .  Boehm ler (19^8) found  t h a t  th e  ju d g e s ' a p p l ic a t io n  
o f  th e  s t u t t e r i n g  l a b e l  v a r ie d  w ith  th e  r a te d  s e v e r i t y  o f  th e  speech  
sam p les , and t h a t  r e g a r d le s s  o f  r a t e d  s e v e r i t y ,  sound and s y l l a b l e  
r e p e t i t i o n s  w ere l a b e le d  as s t u t t e r i n g  more o f te n  th a n  r e v i s io n s  and 
i n t e r j e c t i o n s .  D uring d i s f l u e n t  sp eech , a  d e c re a se  i n  eye c o n ta c t  and 
an in c r e a s e  i n  o th e r  b o d i ly  movements o f  th e  a d u l t  l i s t e n e r  have been  
o b se rv ed  ( R osenberg and C u r t i s ,  19^U ). The r e s u l t s  o f  a n o th e r  s tu ^ y  
(G io la s  and W illia m s , 19^8) p ro v id e  ev id en ce  t h a t  th e  speech  p a t t e r n s  
u sed  i n  p r e s e n t in g  a  s to r y  a f f e c te d  k in d e rg a r te n  and seco n d -g rad e  l i s ­
t e n e r s '  s e le c t io n  o f  p ro s p e c t iv e  te a c h e r s .  T h at i s ,  r e g a r d le s s  o f  th e  
s to r y ,  c h i ld r e n  ten d ed  to  s e l e c t  th e  l e a s t  d i s f l u e n t  sp e ak e r a s  t h e i r  
p re fe re n c e  f o r  t h e i r  p ro s p e c t iv e  t e a c h e r .  R esponses to  a  q u e s t io n n a ire  
a ls o  in d ic a te d  t h a t  c h i ld r e n  w ere , i n  g e n e ra l ,  aware o f  th e  d i s f lu e n c ie s .
T here  i s  much docum enta tion  su p p o rtin g  th e  in c id e n c e  o f  more 
young m ale s t u t t e r e r s  th a n  young fem ale  s t u t t e r e r s ,  w ith  r a t i o s  v a ry in g  
a p p ro x im a te ly  betw een 2s 1 and 5s 1  (B lo o d s ta in , 1969; Johnson , 196?; 
Sheehan, 1970) • T here  have been  s e v e ra l  e x p la n a t io n s  f o r  t h i s  sex  d i f ­
f e r e n c e ,  b u t  none have been  c o n c lu s iv e . P o s s ib le  e x p la n a tio n s  have 
in c lu d e d  f a c t o r s  o f  p h y s io lo g y , developm ent, and p e r s o n a l i ty .  B ecause 
o f  t h i s  I n t r ig u in g  sex  d i f f e r e n c e ,  s tu d ie s  have been  done i n  w hich th e  
e x h ib i te d  speech  o f  m ale and fem ale  n o n - s tu t te r in g  c h i ld re n  was compared 
as to  th e  freq u e n cy  and ty p e s  o f  d i s f lu e n c ie s .  W hile G la ss  (1959) 
d id  f i n d  a  s i g n i f i c a n t  d i f f e r e n c e  w ith  re g a rd  to  t o t a l  number o f  d i s ­
f l u e n c i e s ,  K ools and Berryman ( l 9 ? l )  d id  n o t  f in d  t h i s  d i f f e r e n c e .  Y et 
b o th  s tu d ie s  r e v e a le d  t h a t  th e  ty p e s  o f  d i s f lu e n c ie s  v a r ie d  betw een
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m ales and fe m a le s . G la ss  f u r t h e r  s t a t e d  t h a t  i n  h e r  group o f  f i r s t  and 
t h i r d - g r a d e r s ,  fem ales had p r o p o r t io n a l ly  few er r e p e t i t i o n s  and more 
i n t e r j e c t i o n s  th a n  d id  m a le s . I n t e r e s t i n g l y ,  D avis ( l9 3 9 )  found e a r l i e r  
t h a t  th e  speech  o f  n o n - s tu t t e r in g  p re - s c h o o l  m ales in c lu d e d  more s y l ­
l a b l e  r e p e t i t i o n s  th a n  d id  th e  speech  o f  n o n - s tu t te r in g  p re - s c h o o l  
fe m a le s .
Most o f  th e  s tu d ie s  c i t e d  above r e l a t e  th e  s p e a k e r 's  d i s f l u e n t  
^ e e c h  to  th e  l i s t e n e r ' s  e v a lu a t iv e  r e a c t io n s  and to  th e  l i s t e n e r ' s  
change i n  v a r io u s  body movements. H a n l ^  (1 9 7 2 ), how ever, m en tions 
a n o th e r  p o s s ib le  r e a c t io n —a  change in  th e  l i s t e n e r ' s  f lu e n c y  p a t t e r n  
a f t e r  exposu re  t o  d i s f l u e n t  sp e ec h , H anley observed  an in c r e a s e  i n  th e  
d i s f lu e n c ie s  o f  a d u l t  l i s t e n e r s  and f e l t  t h a t  th e  r e s u l t s  w ere c o n s is ­
t e n t  w ith  o th e r  f in d in g s  in v o lv in g  changes i n  a t t i t u d e s  and bo<^ 
b e h a v io r  a s  a  r e s u l t  o f  l i s t e n i n g  to  d i s f l u e n t  sp eech . These b e h a v io r  
ch an g es , H anley in fe z -re d , a re  accom panied b y  an in c re a s e  i n  t e n s io n ,  
b e l ie v e d  to  be  conducive to  an in c r e a s e  i n  d is f lu e n c y .  I f  th e  conse­
quen t in c re a s e d  d is f lu e n c y  p a t t e r n  may, i n  p a r t ,  b e  a t t r i b u t e d  t o  an 
in c r e a s e  i n  t e n s io n ,  th e  q u e s tio n  th e n  becom es, "Does a  change in  
m uscle  te n s io n  o r  e l e c t r i c a l  a c t i v i t y  o ccu r w h ile  l i s t e n i n g  to  d i s f l u e n t  
speech?"
S in c e  a  r e l a t i o n s h ip  e x i s t s  betw een th e  s t r e n g th  o f  th e  m uscle 
c o n tr a c t io n  and th e  number o f  m otor u n i t s  a c t iv e ly  f i r i n g ,  a  d i r e c t  
r e l a t i o n s h i p  e x i s t s  betw een th e  fo r c e  o f  c o n tr a c t io n  and th e  accompany­
in g  e l e c t r i c a l  a c t i v i t y  (Gay and H a r r i s ,  1971; Inman e t  a l . ,  19^2; 
S u m its u ji  e t  a l , ,  1 9 6 7 ). E l e c t r i c a l  a c t i v i t y  p roduced  by  m uscle  f i b e r s  
can  b e  m easured and re c o rd e d  b y  a  p ro c e d u re  known as e lec trom yography .
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An elecbromQrographic r e c o rd e r  can m easure th e  m uscle  a c t io n  p o t e n t i a l  
p r e s e n t  i n  th e  f r o n t a l i s  m u sc le , r e p o r te d ly  d i f f i c u l t  to  r e l a x  d e e p ly  
(S u m its u ji  e t  a l . ,  1 9 6 ? ).
Many s tu d ie s  s t ^ g e s t  t h a t  a n x ie ty  i s  a c c o i# a n ie d  b y  m uscle 
a c t i v i t y  (S a ln sb u ry  and G ibson, 195U ). S a in sb u ry  and G ibson conducted  
a  s tu d y  u s in g  anx io u s p a t i e n t s  a s  s u b je c t s .  T h ^  found a  p o s i t iv e  
c o r r e l a t io n  betw een th e  s c o re s  o f  th e  p a t i e n t s ’ f e e l in g s  o f  a n x ie ty  
and th e  l e v e l  o f  m uscle  a c t i v l i y ,  -which was b a se d  on m easurem ents ta k e n  
from  two w e l l- s e p a ra te d  a r e a s ,  th e  f r o n t a l i s  and fo rea rm  e x te n s o r s .  I n  
a d d i t io n ,  S a in sb u ry  and G ibson fo-und s i g n i f i c a n t  agreem ent betw een th e  
m uscle a c t i v i t y  i n  th e  fo re h e a d , n e ck , arm and l e g ,  and th u s  concluded  
t h a t  te n s io n  i n  one a re a  cou ld  b e  r e l i a b l y  a s s o c ia te d  -with an in c re a s e  
in  o th e r  a r e a s .
The two m ain ty p e s  o f  e le c t r o d e s  u sed  in  e lec trom yography  a re  
s u r f a c e  and i n s e r t e d  (w ire  and n e e d le )  e le c t r o d e s .  W hile s u r fa c e  e le c ­
t r o d e s  can b e  used  o n ly  w ith  s u p e r f i c i a l  m uscles and th e  p ick -u p  o f  
e l e c t r i c a l  a c t i v i t y  i s  g e n e r a l ly  w id esp read , s u r fa c e  e le c t ro d e s  a f fo rd  
m inim al d isc o m fo rt (B asm ajian , 1 9 6 ? ). I n  a d d i t io n ,  s u r fa c e  e le c t ro d e s  
p ro v id e  an in d ic a t io n  o f  o v e r a l l  m uscle  a c t i v i t y ,  s in c e  t h ^  sum o v e r 
many m oto r u n i t s  (Gay and H a r r i s ,  1 9 7 1 ). Inman e t  a l ,  (19^2) a rgue  
t h a t  ” . . .  th e  ty p e  o f  e le c t ro d e  used  t o  p ic k  tp  th e  m uscle a c t io n  
p o t e n t i a l  i s  n o t  c r u c i a l ,  i f  th e y  a re  p la c e d  on o r  o v e r th e  c e n t r a l  
mass o f  th e  m uscle to  b e  s t u d i e d .”
N e u ro p h y s io lo g ic a l in v e s t i g a t io n  o f  s t u t t e r i n g  was p io n e e re d  b y  
Lee T ra v is  i n  th e  1920’ s and 3 0 's .  T ra v is  re c o rd e d  e l e c t r i c a l  p o t e n t i a l s  
from  -üie l e f t  and r i g h t  m a s se te r  m uscles o f  s t u t t e r e r s  and n o n - s t u t t e r e r s
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w h ile  th e y  were sp eak in g  (B lo o d s te in , 1 9 6 9 ). W illiam s (19?^) r e p l i c a t e d  
T rav is*  s tu ity  and a ls o  concluded  t h a t  s t u t t e r s  and n o n - s t u t t e r e r s  a re  
n o t  n e u ro p h y s io lo g ic a l ly  d i f f e r e n t  from  one a n o th e r , b u t  t h a t  th e  a c t io n  
p o t e n t i a l  d i f f e r e n c e s  betw een  s t u t t e r i n g  and n o n - s tu t t e r in g  speech  i n d i ­
c a te d  t h a t  "moments o f  s t u t t e r i n g  c h a r a c t e r i s t i c a l l y  in v o lv e  m u scu la r 
te n s io n  i n  ex cess  o f  t h a t  c h a r a c t e r i s t i c  o f  norm al sp e ec h ,"
As m entioned  e a r l i e r ,  th e  s p e a k e r - l i s t e n e r  i n t e r a c t io n  i s  a  
c r i t i c a l  fsu ito r  t o  th e  developm ent o f  s t u t t e r i n g .  Because th e  o n s e t  o f  
s t u t t e r i n g  u s u a l ly  b e g in s  d u rin g  th e  p re - s c h o o l  y e a r s ,  th e  sp e ak e r 
r e f e r s  to  th e  c h i l d ,  w h ile  th e  l i s t e n e r  r e f e r s  t o  th e  ch ild*  s  p a re n ts  
p r im a r i ly ,  who l i s t e n  and r e a c t  e v a lu a t iv e ly  (Johnson  and A s s o c ia te s , 
1999) o B ut th e  c h i ld  o r  sp e a k e r i s  a ls o  a  l i s t e n e r ,  j u s t  sis th e  a d u lt  
l i s t e n e r  i s  a ls o  a  s p e a k e r . S ince  H anley  (1972) found a  change i n  th e  
a d u l t  l i s t e n e r ’ s  f lu e n c y  p a t t e r n  a f t e r  exposu re  to  d i s f l u e n t  sp eech , 
one m igh t e x p ec t a  s im i la r  change i n  th e  c h i ld  l i s t e n e r ’ s  f lu e n c y  p a t ­
t e r n ,  H anley  p o in ts  o u t t h a t  " a lth o u g h  an in c re a s e  i n  te n s io n  seems 
to  b e  th e  m ost p la u s ib le  e x p la n a t io n , th e  l i s t e n e r  c o u ld  a ls o  have been  
u s in g  th e  sp e a k e r as a  ’l i n g u i s t i c  model* to  b e  im i ta te d ,"  I f  th e  
l i s t e n e r  does a tte m p t to  m odel th e  sp e a k e r , th e  l i s t e n e r  may a ls o  sen se  
th e  te n s io n  l e v e l  o f  d i s f l u e n t  speech  and may i n t e r n a l i z e  t h i s  te n s io n .  
O r, t h e  te n s io n  may b e  due to  a  d e c re a se  i n  th e  amount o f  in fo rm a tio n  
conveyed b y  th e  sp e a k e r  a s  a  r e s u l t  o f  h i s  d i s f l u e n t  p a t t e r n .
Sm ith e t  a l ,  (199U) s tu d ie d  th e  EtG co n co m itan ts  o f  l i s t e n i n g  
and t a l k i n g .  W hile th e  s u b je c ts  l i s t e n e d  to  a  f a u l t y  sound r e c o rd in g , 
r i s i n g  and f a l l i n g  g r a d ie n ts  o f  te n s io n  were ob se rv ed  i n  th e  speech  
m u sc les  and i n  e x te n s o r  m usc les o f  b o th  a rm s. I t  was h y p o th es iz ed  t h a t
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d-oring th o s e  moments when th e  m essage was l e s s  i n t e l l i g i b l e ,  th e  l i s t e n e r  
made a  g r e a t e r  e f f o r t  t o  a t t e n d ,  ü i  th e  same v e in ,  when th e  sp e ak e r  i s  
d i s f l u e n t ,  th e  amount o f  " in fo rm a tio n "  b e in g  conveyed msy d e c re a s e , i n  
w hich c a se  th e  l i s t e n e r  megr have to  b e  more a t t e n t i v e  i n  o rd e r  t o  com­
p reh en d  th e  spoken m essage. W hatever th e  re a so n s  may b e  f o r  th e  te n s io n  
w h ile  l i s t e n i n g  to  a  f a u l t y  re c o rd in g  and f o r  th e  change i n  f lu e n c y  
p a t t e r n  a f t e r  l i s t e n i n g  to  d i s f l u e n t  sp e ec h , i t  i s  a p p a re n t t h a t  an 
o b je c t iv e  m easure o f  te n s io n  shou ld  b e  tak e n  w h ile  in d iv id u a ls  a re  l i s ­
te n in g  to  d i s f l u e n t  sp e ec h . I n  o th e r  w ords, th e  s p e a k e r - l i s t e n e r  
i n t e r a c t io n  shou ld  be  f u r t h e r  d e l in e a te d .
S ta tem en t o f  th e  P ro b le m
I n  view  o f  th e  l i t e r a t u r e  and re s e a rc h  c o n ce rn in g  l i s t e n e r  
re sp o n se s  t o  d i s f l u e n t  sp e ec h , a  s tu d y  o f  e le c tro m y o g rap h ic  re sp o n se s  
w h ile  l i s t e n i n g  to  f l u e n t  and d i s f l u e n t  speech  seemed a p p ro p r ia te .
B ecause s t u t t e r i n g  m ost f r e q u e n t ly  b e g in s  d u rin g  th e  p re -s c h o o l  y e a r s ,  
and b e ca u se  o f th e  e x p lo ra to ry  n a tu r e  o f  th e  p ro c e d u re s  and th e  i i t p l i -  
c a t io n s  f o r  f u r t h e r  r e s e a r c h ,  k in d e rg a r te n  c h i ld re n  w ere s e le c te d  as 
s i ib je c ts  f o r  t h i s  s tu d y . An a tte m p t was made to  answ er th e  fo llo w in g  
q u e s tio n s  I n  com paring two d i f f e r e n t  l i s t e n i n g  c o n d it io n s  o f  f l u e n t  
speech  and d i s f l u e n t  sp e ec h , w i l l  a  c h i l d 's  l e v e l  o f  m uscle  te n s io n  
d i f f e r ?  The ex p e rim e n te r  h y p o th e s iz e d  t h a t  th e  amount o f  e l e c t r i c a l  
a c t i v i t y  o f  th e  f r o n t a l i s  m uscle  when l i s t e n i n g  to  a  d i s f lu e n t  speech  
p a t t e r n  w i l l  be  s i g n i f i c a n t l y  g r e a t e r  th a n  th e  amount o f  e l e c t r i c a l  
a c t i v i t y  when l i s t e n i n g  t o  a  f l u e n t  speech  p a t t e r n .  A s i g n i f i c a n t  
d i f f e r e n c e  w ould le a d  to  th e  r e j e c t i o n  o f  th e  n u l l  Ig p o th e s ls  o f  no 
d i f f e r e n c e .
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D e f in i t io n  o f  th e  E x p e r lm e ita l  V a r ia b le s
The in d ep en d en t e x p e r im e n ta l v a r ia b le s  w ere: (a )  ex p o su re  to
f l u e n t  sp eech , and (h ) exposu re  t o  d i s f l u e n t  sp e ec h . The d ^ e n d e n t  
e x p e r im e n ta l v a r ia b le  was th e  m uscle  te n s io n  as m easured on th e  f r o n ­
t a l i s  m u sc le .
F lu e n t  sp e e c h . Speech c o n ta in in g  two o r  few er i n t e r r u p t i o n s  
(so u n d , s y l l a b l e ,  word, and se n ten c e  r e p e t i t i o n s  o r  r e v i s io n s ;  p ro lo n g a ­
t i o n s ;  o r  i n t e r j e c t i o n s )  p e r  tw o-hundred  w ords.
D is f lu e n t  sp e ec h . Speech p a t t e r n  s im u la tin g  th e  p a t t e r n  o f  a  
s e v e re  s t u t t e r e r  who would f a l l  around th e  7 th  -  8 th  d e c i le  f o r  fem ale  
s t u t t e r e r s  (Jo h n so n , D a r le y , and S p re is te r s b a c h ,  1 9 6 3 ), The sp e ak e r 
atteB 5>ted t o  sp o n ta n eo u s ly  p roduce  d i s f lu e n c ie s  a s  w e l l  a s  p i t c h  v a r i a ­
t i o n ,  and th e  h a rs h  q u a l i t y  o f te n  a s s o c ia te d  w ith  s e v e re ly  d i s f l u e n t  
sp eech .
l i s t e n e r ’ s mus c le  t e n s io n . Suramated e l e c t r i c a l  p o t e n t i a l  i n  
m ic ro v o lts  f o r  th e  6U-second t r i a l  p e r io d ,  ao m easured w ith  s u r fa c e  
e le c t ro d e s  ov e r th e  f r o n t a l i s  m usc le .
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CHAPTER I I  
PROCEDURE
Speech Samples
The Runaway Btirmv (Bro-wn, 19U2) was a td io ta p e d  u s in g  a  Rheera 
r e c o rd e r  and m icrophone. Each h a l f  o f  th e  s to r y  was rec o rd ed  w ith  a  
f l u e n t  speech  p a t t e r n  and a g a in  re c o rd e d  u s in g  a  d i s f l u e n t  speech  
p a t t e r n .  To m inim ize th e  e f f e c t s  o f  in d iv id u a l  and sex  d i f f e r e n c e s ,  
b o th  h a lv e s  w ere t o l d  by  th e  same s p e a k e r , a  fem ale  g ra d u a te  s tu d e n t .
The f i r s t  h a l f  o f  th e  s to r y  re c o rd e d  u s in g  f l u e n t  speech  was p a i r e d  
w ith  th e  d i s f l u e n t  second h a l f  o f  th e  s to r y ;  th e  d i s f l u e n t  f i r s t  h a l f  
was p a ir e d  w ith  th e  f l u e n t  second  h a l f .  The o rd e r  e f f e c t  o f  th e  speech  
sam p les, i f  any , co u ld  th u s  b e  i s o l a t e d .  Because th e  s to r y  was w r i t te n  
f o r  p re -s c h o o l-a g e d  c h i ld r e n ,  and b ecau se  th e  k in d e rg a r te n  and n u rs e ry  
sc h o o l te a c h e r s  had  n o t  y e t  re a d  t h i s  s t o r y  to  t h e i r  c l a s s e s .  The 
Runaway Bunnv was s e le c te d  as to p ic  m a t e r i a l .
l i s t e n e r s
The e x p e r im s ita l  s u b je c ts  w ere p re - s c h o o l  c h ild re n  from  th e  
U n iv e rs i ty  o f  Montana K in d e rg a r te n  Program  and from  th e  P laym ate N u rse ry  
School i n  M isso u la , M ontana. The group o f  young c h i ld r e n  c o n s is te d  o f  
e ig h t  m ales and e ig h t  fe m a le s . The mean age f o r  th e  grotç) was f i v e  
y e a r s  and e le v e n  m on ths. The boys ran g ed  i n  age from  f i v e  y e a r s  and 
f i v e  m onths to  s ix  y e a r s  and fo u r  m onths w ith  a  mean age o f  f i v e  y e a r s
8
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and t e n  m onths. The g i r l s  ran g ed  i n  age from  f iv e  y e a r s  and seven 
m onths t o  s ix  y e a r s  and f i v e  months w ith  a  mean age o f  s i x  y e a r s ,  A 
l e t t e r  was w r i t t e n  t o  th e  p a re n ts  r e q u e s t in g  w r i t te n  p e rm iss io n  t h a t  
t h e i r  c h i ld  h e  a llow ed  to  p a r t i c i p a t e  i n  a  s t u ( ^  i n  w hich re sp o n se s  to  
c e r t a i n  speech s i t u a t i o n s  w ould h e  observed  (Appendix A and B ).
As a  c r i t e r i o n  f o r  s e l e c t i o n ,  each  s u b je c t  p a sse d  an a u d io -  
l o g i c a l  p u re  to n e  sc re e n in g  t e s t  a t  f r e q u e n c ie s  o f  2^0 , 500 , 1000 and 
2000 H e r tz  a t  2? d e c ib e ls  (ISO 196U S ta n d a rd ) , To o b ta in  some norma­
t i v e  d a ta  on th e  e x p e rim e n ta l p o p u la t io n ,  th e  Peabody P ic tu r e  V ocabu lary  
T e s t  was a d m in is te re d  to  each  c h i ld ,  who o b ta in e d  a  r e c e p t iv e  v o c a b u la ry  
age e q u iv a le n t  o f  f i v e  y e a r s  o r  above as d e te rm ined  b y  th e  r e s u l t s  o f  
th e  Peabody P ic tu r e  V ocabu lary  T e s t  (P P W ). The av erag e  r e c e p t iv e  
v o c a b u la ry  a g e -e q u iv a le n t  was seven y e a r s  and f i v e  m onths, w ith  seven  
y e a r s  and fo u r  m onths as th e  mean f o r  m ales and seven  y e a r s  and s ix  
m onths as th e  mean f o r  f a n a le s .
The si± » jec ts w ere g ro ip e d  b y  sex  and th e n  random ly d iv id e d  i n t o  
two g roups f o r  o rd ers
G ro p  B-ĵ s F lu e n t  a u d io ta p e  o f  F i r s t  H a lf
D is f lu e n t  a u d io ta p e  o f  Second H a lf
G ro p  Bçô D is f lu e n t  a u d i o t p e  o f  F i r s t  H a lf  
F lu e n t  a u d io ta p e  o f Second H a lf
A ppara tu s
The s t b j e c t  was s e a te d  i n  a  r e c l in in g  c h a i r  i n  an a re a  e n c lo se d  
b y  grounded sc re e n in g  t o  sc re e n  o u t a m b ie it  e l e c t r i c a l  en erg y  t h a t  
m igh t b e  p r e s e n t  i n  th e  t e s t i n g  env ironm en t. The s u r fa c e  e le c t r o d e s ,  
s e t  i n to  an a d ju s ta b le  ru b b e r  headband, were a d p t e d  th ro u g h  a  s h ie ld e d  
c a b le  to  m in im ize th e  e f f e c t  o f  am bient e l e c t r i c a l  a c t i v i t y  on th e
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m easu rem o its . E le c tro d e  p a s te  (Beckman) was s a i l e d  on th e  s u r fa c e  o f  
th e  e le c t ro d e s  to  Im prove e l e c t r i c a l  c o n ta c t .  The e le c t ro d e s  were 
w ire d  to  a  "b a tte ry  o p e ra te d  M edical P re -A m p lif ie r  (Model PA-2) w hich 
a m p lif ie s  th e  h i o - e l e c t r i c  m uscle p o t e n t i a l  w hich was th e n  f e d  i n to  th e  
i n t e g r a t o r  u n i t ,  th e  B io e l e c t r i c  In fo rm a tio n  Feedback %-stem (BIFS 
Model B - l)  j u s t  o u ts id e  th e  sc re e n  on a  t a b l e .
The e lec tro m y o g rap h ic  i n t e g r a t o r  u n i t  (BIFS) p ro v id e s  a  f o u r -  
d i g i t  n u m e ric a l d i ^ l a y  o f  i n te g r a te d  EMI a t  th e  end o f  each  d e s ig n a te d  
sam pling  p e r io d .  EMi a c t i v i t y  i s  summated and th e  N ixL e-tube  re a d o u t 
p a n e l  p ro v id e s  th e  l e v e l  o f  EM3 a c t i v i t y  i n  m ic ro v o lts  f o r  t h a t  p a r t i c ­
u l a r  t r i a l  p e r io d .  The re a d o u t i s  th e n  r e s e t  to  zero  a t  th e  b e g in n in g  
o f  each  t r i a l .
A g reen  s ig n a l  l i g h t ,  ru n  b y  a  s i x - v o l t  DC so u rc e , was plau^ed 
i n  f r o n t  o f  th e  r e c l in in g  c h a i r  i n  c l e a r  v iew  o f  th e  s e a te d  s u b je c t .  
P r e - t e s t s  in d ic a te d  t h a t  th e  low  v o l ta g e  was n o t  a f f e c t in g  t t »  am bient 
re a d in g s  o f  th e  e lec tro m y o g rap h ic  equ ipm ent. C o n tro lle d  b y  th e  e x p e r i ­
m e n te r , t h i s  l i g h t  was u sed  to  a l e r t  th e  s u b je c t  t o  rem ain  s t i l l  d u rin g  
EMG m easurem ents.
The Rheem (Model C a lifo n e )  a u d io ta p e  r e c o rd e r  and T e lep h o n ies  
earphones (Model TIH-39) w ere u sed  to  p r e s e n t  th e  s t im u l i  ( f l u e n t  and 
d i s f l u e n t  ^ e e c h  s a m p le s ) . A X -cord  was p lugged  i n to  th e  r e c o r d e r ,  
e n a b lin g  b o th  th e  s u b je c t  and ex p e rim e n te r  to  l i s t e n  s im u lta n e o u s ly  t o  
th e  s tim u lu s  t a p e s .  The speech  sam ples w ere re c o rd e d  i n  such  a  way as 
t o  p ro v id e  an a u d ito ry  s ig n a l  e x a c t ly  20 seconds b e fo re  th e  s t im u lu s ,  
so t h a t  th e  EM3 re c o rd in g  p e r io d  s e t  b y  th e  e x p e rim e n te r  w ould a cc u r­
a t e l y  c o in c id e  w ith  th e  p e r io d  d u rin g  w hich th e  speech  sam ple was 
p r e s e n te d  to  th e  s u b je c t .
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P re~ E x p erlm en ta l S e ss io n
Two i n i t i a l  s e s s io n s  w ere h e ld ,  one i n  th e  k in d e rg a r te n  c l a s s ­
room , and th e  o th e r  a t  th e  n u rs e ry  s c h o o l. The e x p e rim e n te r  b r i e f l y  
d e s c r ib e d  th e  p ro c é d u re s  o f  th e  f t i tn re  e x p e rim e n ta l s e s s io n  to  th e  
s u b je c ts ?
You a re  each  go ing  to  p la y  an a s t ro n a u t  game w ith  me. Do you  
a l l  know w hat an a s t r o n a u t  i s ?  Y es, an a s t r o n a u t  i s  someone 
who makes ro c k e t  f l i g h t s  i n to  o u te r  sp a c e . I n  o u r game, you 
can  choose th e  p la n e t  y o u 'd  l i k e  t o  v i s i t .  Do you  know t h a t  
b e fo r e  a s t r o n a u ts  t a k e - o f f ,  th e y  m ust have t h e i r  h e a r t  r a t e  
checked to  make su re  th e y  a re  i n  good shape f o r  th e  t r ip *
W e ll, we w i l l  do a  s im i la r  th in g .  F i r s t ,  I  w i l l  check y o u r 
h e a r in g  to  make su re  you can h e a r  th ro u g h  th e s e  earphones»
N ext yo u  w i l l  w ear a  headband l i k e  t h i s .  You w i l l  be  hooked 
tç) th ro u g h  t h i s  to  m is s io n  ccm tro l so t h a t  I  w i l l  know w here 
you  a r e .  T here  w i l l  b e  a  g reen  l i g h t  i n  f r o n t  o f  you  to  l e t  
you  know when you  can w ig g le  a ro u n d . When th e  g reen  l i g h t  i s  
o f f ,  you  m ust remetriber n o t  to  move and n o t  to  t a l k ,  u n le s s  I  
t e l l  you  to  do so . OK?
A co u p le  o f  headbamds and a  s e t  o f  earphones w ere b ro i% h t to  th e s e
s e s s io n s  f o r  d e m o n s tra tio n  p u rp o s e s . T hese i te m s  w ere a ls o  p a sse d
around  th e  rooms so t h a t  each  c h i ld  cou ld  t r y  them o n .
E x p erim en ta l S e ss io n
Each s u b je c t  was i n d iv id u a l ly  t e s t e d  betw een 10 :00  A»M» and 
3s00 PoMe, Monday th ro u g h  F rid ay »  A f te r  each  s u b je c t  e n te re d  th e  room, 
th e  c h i ld  was s e a te d  i n  th e  r e c l in in g  c h a i r ,  w hich was i n  an u p r ig h t  
p o s i t i o n .  The e x p e rim e n te r  re c o rd e d  th e  mean o f  two 61i-second m easures 
o f  th e  background e l e c t r i c a l  a c t i v i t y  (am b ien t re a d in g )  p r e s e n t  i n  th e  
sc re e n e d  room w h ile  co n v ers in g  in fo rm a lly  w ith  th e  c h i l d .  T h is  am bient 
re a d in g  was u sed  a s  th e  c o r r e c t io n  f a c t o r  w hich was s u b tra c te d  from  
each  su b seq u en t 6U -second m easurem ent made on t h a t  s u b je c t .
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I f  a t  any tim e  d a r in g  th e  s e s s io n  th e  c h i ld  appeared  f r ig h te n e d
o r  a n a b le  to  rem ain  s t i l l  lo n g  enough f o r  th e  r e a d in g s , th e  p ro ce d u re s
w ere e i t h e r  d is c o n tin u e d  o r  c o n tin u e d , depending on th e  in d iv id u a l  c a s e .
I f  th e  p ro c e d u re s  w ere c o n tin u e d , th e  d a ta  o b ta in e d  w ere d is c a rd e d .
I n  e i t h e r  c a s e ,  th e  c h i ld  was r e j e c t e d  as an e x p e rim e n ta l s u b je c t .
P re ce d in g  th e  d i r e c t i o n s  f o r  th e  a u d io lo g ic a l  sc re e n in g  t e s t
was th e  fo llo w in g  comment made b y  th e  experim en ters
T h is  i s  t o  check yo u r h e a r in g ,  so t h a t  I  know you  w i l l  h e a r  me 
th ro u g h  th e  ea rp h o n es , s in c e  I  w i l l  b e  m iss io n  c o n tr o l  on 
e a r t h .  See th e  g reen  l i g h t  i n  f r o n t  o f  you? T h at means you 
can  w igg le  a ro u n d . When th e  l i g h t  goes o f f ,  you m ust b e  v e ry  
s t i l l —no moving o r  t a l k i n g ,  u n le s s  I  t e l l  you to  do s o .
The h e a r in g  t e s t  was a d m in is te re d , d u rin g  td iich  th e  g reen  l i g h t  was o f f .  
A f te r  rem oving th e  earphones and tu rn in g  on th e  g reen  l i g h t ,  th e  e x p e r i ­
m en ter e x p la in e d  th e  pu rp o se  o f  th e  headbands
You w i l l  be  w earin g  t h i s  headband d u rin g  th e  e n t i r e  f l i g h t .
T h is  headband w i l l  g iv e  me s ig n a ls  t e l l i n g  me w here you a r e .
Why don* t we p u t  th e  headband on now t o  g e t  rea d y  f o r  ou r 
f l i g h t ?
To im prove e l e c t r i c a l  c o n ta c t  e le c t ro d e  p a s te  (Beckman) was a p p lie d  
on to  th e  e le c t ro d e s  o f  th e  headband, ^diich was th e n  p la c e d  on th e  sub­
je c t*  8 fo re h e a d . N ex t, th e  e x p e rim e n te r in tro d u c e d  th e  Peaboc^ P ic tu r e  
V ocabu lary  T ests
Now you  w i l l  p o in t  t o  th e  p i c tu r e  o f  th e  word I  s«y  to  you .
T h is  a ls o  t e l l s  me w h e th er you  can u n d e rs ta n d  words th ro u g h  
th e  ea rp h o n es .
A gain , th e  g reen  l i g h t  was o f f  d u rin g  th e  PPVT, Form a , and tu rn e d  on 
a f t e r  th e  PPVT.
The fo llo w in g  d i r e c t i o n s  w ere g iv en  a f t e r  th e  PPVT was ad m in is-
te re d g
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OK _ (name) W e're  ab o u t rea d y  f o r  th e  f l i g h t .  I  w i l l  be  
m is s io n  c o n tr o l  and you  w iH  b e  th e  f i r s t  ( b o y /g i r l )  to  la n d  
on (p la n e t)  . Now remember, th e  g ree n  l i g h t  means you can 
w ig g le  a round . B ut when t h i s  l i g h t  goes o f f ,  you  m ust be  
v e ry ,  v e ry  s t i l l —no moving o r  t a lk in g .  O th e rw ise , we w i l l  
have to  s t a r t  s ^ a in .  D uring  y o u r f l i g h t ,  you  w i l l  h e a r  a 
s t o r y ,  b u t  you  w i l l  h e a r  i t  i n  two p a r t s .  D uring th o se  two 
p a r t s ,  th e  g reen  l i g h t  w i l l  go o f f ,  m eaning t h a t  you m ust b e  
q u i e t ,  r ig h t?  A f te r  th e  f i r s t  p a r t ,  th e  g reen  l i g h t  w i l l  go 
on , t e l l i n g  you  you  can  w ig g le  i f  you  w an t. B ut once i t  goes 
o f f ,  you  m ust b e  v e ry  s t i l l .  Are you  ready?
The c h a i r  was s e t  i n  th e  r e c l in in g  p o s i t io n ,  and th e  sc re e n  
door was c lo s e d ;  32-second  b a s e l in e  re a d in g s  w ere c o l le c te d  u n t i l  
s t a b le  (two c o n se c u tiv e  re a d in g s  + .^0  m ic ro v o lts )  re a d in g s  w ere ob­
ta in e d  p r i o r  t o  each  e x p e rim e n ta l c o n d it io n .  T h is  p ro ced u re  was 
fo llo w e d  t o  m inim ize th e  e f f e c t  o f  o rd e r  and to  make th e  su b seq u en t 
re a d in g  (e x p e rim e n ta l re a d in g s )  more v a l i d .  F o llo w in g  each  b a s e l in e  
meausurement, a  32-second  r e s t  p e r io d  was al lowed d u rin g  which th e  g reen  
l i g h t  was o n . The N ix ie - tu b e s  w ere r e s e t  to  zero  a t  th e  end o f  each  
t r i a l .
The f i r s t  h a l f  o f  th e  s to r y  was p re s e n te d  th ro u g h  th e  ea rp h o n es , 
and a  6U-second re a d in g  was re c o rd e d . At th e  end o f  th e  f i r s t  h a l f ,  a  
20-second r e s t  p e r io d  fo llo w e d , a g a in  w ith  th e  g reen  l i g h t  on .
B a se lin e  re a d in g s  w ere a g a in  c o l le c te d  u s in g  th o s e  p ro c e d u re s  
o u t l in e d  above. The l a s t  h a l f  o f  th e  s to r y  was p re s e n te d  th ro u g h  th e  
earphones and a  6U -second re a d in g  was r e c o rd e d .
A f te r  th e  e n t i r e  s t o r y ,  th e  e x p e rim e n te r s a id  to  th e  s u b je c t ,
"OK, y o u 'r e  home. C o n g ra tu la t io n s  I What d id  you  see  o n _______________?"
in d ic a t in g  th e  end o f  th e  ex p e rim e n t. N ex t, th e  s u r fa c e  e le c t r o d e s  
w ere removed and a n o th e r  am bient re a d in g  was ta k e n  to  check th e  s t a b i l ­
i t y  o f  th e  background  e l e c t r i c a l  a c t i v i t y .  I f  th e  f i n a l  am bient re a d in g
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•was not "Within + ,10  m icrovolts o f  the in i t i a l  anibient readings, the 
data obtained w ere not nsed in  th is  stndy.
The s t a b le  b a s e l in e  m easurem ents re c o rd e d  w ere f i r s t  doubled  
and th e n  u sed  as b a s e l in e  r e a d in g s ,  th u s  r e p re s e n tin g  a  b a s e l in e  re a d in g  
f o r  a  6U-second t r i a l  p e r io d .
The EMj  s c o re s  w ere th e  d i f f e r e n c e s  betw een th e  EM3 re a d in g s  
summed d u rin g  th e  6 it-second e x p e rim e n ta l c o n d it io n s  and th e  doub led  
b a s e l in e  EMG re a d in g s  o b ta in e d  Im m ed ia te ly  p re c e d in g  each  r e s p e c t iv e  
e icperim en ta l c o n d i t io n . T h a t i s ,  th e  EMG sc o re  was th e  change i n  EMG 
a c t i v i t y  w h ile  l i s t e n i n g  to  f l u e n t  o r  d i s f l u e n t  sp e ec h . The d i f f e r e n c e  
s c o re  was t h a t  d i f f e r e n c e  betw een t t e  f l u e n t  and d i s f l u e n t  s c o re s  
(Appendix C ) .
B ecause t h i s  s tu d y  was e z p lo r a to iy  i n  n a tu r e ,  a  c o e f f i c i e n t  o f  
r i s k  o f  .10  was u sed  i n  a n a ly z in g  th e  d a ta .
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RESULTS
The d a ta  f o r  t h i s  s tu d y  c o n s is te d  o f  two EMG s c o re s  f o r  each  o f  
th e  s ix te e n  c h i ld r e n :  ( l )  th e  change i n  EMG a c t i v i t y  w h ile  l i s t e n i n g
to  f l u e n t  sp eech , and (2 ) th e  change i n  EM3 a c t i v i t y  w h ile  l i s t e n i n g  to  
d i s f l u e n t  sp eech . T hese ETC sc o re s  depend, i n  p a r t ,  on th e  "baseline  
s c o re s  f o r  each  c h i l d .  P re c e d in g  th e  f i r s t  e x p e rim e n ta l c o n d it io n , as 
many as te n  re a d in g s  w ere r e q u ir e d  f o r  a  few  s u b je c ts  "before s t a b le  
r e a d in g s  w ere o b ta in e d .  I n  g e n e ra l ,  how ever, th e  EMG o f  m ost c h i ld re n  
le v e le d  o f f  w ith in  f o u r  t o  f i v e  32-second  t r i a l s .  A summary o f  th e  
means a p p ea rs  i n  T ab le  1 .
TABLE 1
MEAHS OF EM3 SCORES FOR MALES AMD FEMALES LISTENING 
TO FLUENT AND DISFLUENT SPEECH
'
F lu e n t  Speech D is f lu e n t  Speech
1 s t  O rder 2nd O rder 1 s t  O rder 2nd O rder
Male L is te n e r s
-0 .9 ii +0.22 +0.92  +0 .8 7
X = - 0 .3 6  m ic ro v o lts X = +0.89 m ic ro v o lts
-2 .8 8 -1 .1 1 - 0 .3 0  +2 .02
f  GlaaLLG l>Xou6I10X̂ 5
X  = -2 .0 0  m ic ro v o lts X = +0.86 m ic ro v o lts
15
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R e s iil ts  o f  a  th r e e - v a r i a b le  f a c t o r i a l  a n a ly s is  o f  v a r ia n c e  a re  
g iv e n  i n  T d a le  2 (Type IV L in d q u is t ,  1 9 ^ 3 ) ,  S ince  a  s i g n i f i c a n t  i n t e r ­
a c t io n  betw een t r e a tm e n t  and se x  was found (F = ^ .6 2 ,  p  < .0 ^ ) ,  sim ple  
d i f f e r e n c e s  betw een sex  w ith in  each  t r e a tm e n t  and betw een tr e a tm e n ts  
w ith in  each  sex  w ere e v a lu a te d  u s in g  th e  a p p ro p r ia te  t - t e s t s .  A t - t e s t  
f o r  in d e p ^ d e n t  m easures was used  to  d e te rm in e  i f  any d i f f e r e n c e  e x is te d  
betw een  sex es  w ith in  each  t r e a tm e n t .  As shown i n  T ab le  1 ,  th e  means f o r  
m ales and fem a le s  w ith in  th e  f l u e n t  t r e a tm e n t  were -0 ,3 6  and -2 .0 0  
m ic ro v o lts ,  r e s p e c t iv e ly .  The d i f f e r e n c e  betw een th e s e  two means was 
n o t  s t a t i s t i c a l l y  s ig n i f i c a n t  ( t  = 0 .9 9  d f  lU ) . The means f o r  m ales and 
fem a le s  f o r  th e  d i s f l u e n t  t re a tm e n t  were +0.89 and +0.86 m ic ro v o lts ,  
r e s p e c t iv e ly .  A gain , th e  d i f f e r e n c e  betw een th e s e  two means was n o t  
s t a t i s t i c a l l y  s i g n i f i c a n t  ( t  = 0 .6 2  d f  lU ) .
TABLE 2 
SUMMARY OF VARIANCE
Source
Sum o f  
Squares
Mean
Square d f F
T o ta l U3^.72 lU .06 31
Between S u b je c ts 2 9 9 .6g 17.01; 19
Sex (S) 9.69 9.69 1 0.29
T reatm ent I  O rder (TO) 13.97 13.97 1 0.72
TOSb U.OO U.OO 1 0.21
E rro ry 232.03 1 9 .3U 12
W ith in  S u b je c ts 180.08 11.26 16
T rea tm en t (T) 33.71; 33.7U 1 U.28*
O rder (O) 0.19 0.19 1 0.02
TO 0 0
TS liU.37 UU.37 1 9.62^i
OS 7-03 7.03 1 0.89
TOS,
91;.79
0 0
E rro r^ 7.89 12
p < .1 0
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As show i i n  T ab le  3 th e  mean EMG d i f f e r e n c e  betw een d i s f l u e n t  
and f l u e n t  t r e a tm e n ts  f o r  m ales was 1 .2 6  m ic ro v o lts ,  A t - t e s t  f o r  
r e l a t e d  m easures was a p p l ie d ,  in d ic a t in g  t h a t  th e  d i f f e r e n c e  o f  1 .2 5  
was n o t  s t a t i s t i c a l l y  s i g n i f i c a n t  from  zero  ( t  = 0 .9 3  d f  7 ) .  The mean 
EMG d i f f e r e n c e  f o r  fe m a le s , how ever, was 2 ,8 6  m ic ro v o lts ,  w hich was 
s t a t i s t i c a l l y  s i g n i f i c a n t  from  zero  ( t  = l.BO  d f  7 ) .  T h e re fo re , th e  
change i n  EJC a c t i v i t y  betw een d i s f l u e n t  and f l u e n t  tre a tm e n ts  was 
found  t o  be  s i g n i f i c a n t l y  g r e a t e r  th a n  zero  f o r  fem a le s  b u t  n o t  f o r  
m a le s .
TABLE 3
MEAH EMG DIFFERENCES FOR MALES AMD FEMALES LISTENING 
TO FLDENT AND DESFLDENT SPEECH
D if fe re n c e  betw een D is f lu e n t  
and F lu e n t t  v a lu e
Male L is te n e r s 1 .2 6  m ic ro v o lts 0 .9 3
Fem ale L is te n e r s 2 ,8 6  m ic ro v o lts 1.80-»^
*  p  < .10
B oth m ales and fem a le s  i n  t h i s  sam ple in c re a s e d  t h e i r  EMG a c t i v i t y  
as m easured on th e  f r o n t a l i s  m uscle w h ile  l i s t e n i n g  to  d i s f l u e n t  sp eech , 
and b o th  sex es  d e c re a se d  t h e i r  EMG a c t i v i t y  w h ile  l i s t e n i n g  to  f l u e n t  
sp e ec h . As can b e  seen  i n  F ig u re  1 ,  th e  g r e a t e s t  change betw een th e  two 
t r e a tm e n ts  o c cu rred  w ith in  th e  fem ale  sex  and was found to  be  s t a t i s t i c ­
a l l y  s i g n i f i c a n t .
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Change
in
M icro­
v o l t s
+1.00 -
?0 -
Males
0.00  —
Fem ales
1.00  -
- 2 ,00
F lu e n t D is f lu e n t
T rea tm en t
FIGURE 1
CHMGE IH MICROVOLTS BETWEEN FLUENT AMD DISFLUENT 
TREA.TMENTS FOR MALES AND FEMALES
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CHAPTER 17 
DISCUSSION
T h is  s tu d y  a ttem p ted  to  a s se s s  th e  e f f e c t s  o f  l i s t e n i n g  to  
f l u e n t  and d i s f l u e n t  speech  on EMJ a c t i v i t y ,  u s in g  th e  p ro ced u re  known 
as e le c tro n y o g ra p lq r . I t  was h y p o th es iz ed  t h a t  s u b je c ts  would show 
h ig h e r  E6G a c t i v i t y  l e v e l s  w h ile  l i s t e n i r ^  t o  d i s f l u e n t  speech  th a n  
w h ile  l i s t e n i n g  t o  f l u e n t  sp e ec h . Two g roups o f  e ig h t  c h i ld re n  l i s t e n e d  
to  a s t o r y ,  h a l f  o f  w hich was d e l iv e re d  w ith  f l u e n t  speech  and h a l f  o f  
w hich was d e l iv e r e d  w ith  d i s f l u e n t  sp eech . M easurem ents o f  m uscle 
a c t i v i t y  on th e  f r o n t a l i s  m uscle w ere re c o rd e d  f o r  each  o f  th e  two 
t r e a tm e n ts  as w e l l  a s  th e  "baseline  re a d in g s  p re c e d in g  each  e x p e rim e n ta l 
c o n d it io n .  The changes i n  EMj  a c t i v i t y  w h ile  l i s t e n i n g  to  f l u e n t  
speech  and w h ile  l i s t e n i n g  to  d i s f l u e n t  speech  as compared to  b a s e l in e  
re a d in g s  w ere a n a ly z e d .
The means o f  EMGr a c t i v i t y  f o r  b o th  m ales and fem ales d e c rea se d  
from  t h e i r  b a s e l in e s  w h ile  l i s t e n i n g  to  f l u e n t  sp eech  and in c re a s e d  
from  t h e i r  b a s e l in e s  w h ile  l i s t e n i n g  to  d i s f l u e n t  sp e ec h . The r e s u l t s  
o f  th e  d a ta  a n a ly s is  in d ic a te d  a s i g n i f i c a n t  t r e a tm e n t  e f f e c t ,  b u t  an 
i n t e r a c t i o n  e f f e c t  o f  t r e a tm e n t  and sex: was a ls o  fo u n d . F u r th e r  a n a ly ­
s i s  r e v e a le d  a  s t a t i s t i c a l l y  s i g n i f i c a n t  (p  < .1 0 )  d i f f e r e n c e  betw een 
th e  f l u a i t  and d i s f l u e n t  tr e a tm e n ts  f o r  th e  fem ales o n ly . I n t e r e s t i n g l y ,  
th e  s ig n i f ic a n c e  o f  t h i s  change was a t t r i b u t e d  to  th e  d e c re a se  i n  EMI 
a c t i v i t y  w h ile  l i s t e n i n g  to  f l u e n t  sp eech  r a t h e r  th a n  to  th e  s l i g h t
19
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I n c r e a s e  i n  EM3 a c t i v i t y  -while l i s t e n i n g  to  d i s f l n e n t  sp eech . I n  o th e r  
■words, th e  EfG a c t i - v i ty  f o r  b o th  m ales and fem ales  d e c re a se d  w h ile  
l i s t e n i n g  to  f l u e n t  sp e ec h , b n t  th e  amotmt o f  d e c re a se  i n  m ic ro v o lts  
was g r e a t e r  f o r  fem a le s  th a n  f o r  m a le s . T h is  unexpected  f in d in g  sug­
g e s t s  t h a t  f i v e  to  seven y e a r - o ld  fem ales became more re la x e d  th a n  f i v e  
t o  seven  y e a r - o ld  m ales d u r i i^  f l u e n t  sp eech .
Sex d i f f e r e n c e s  have t y p i c a l l y  been  found  i n  re g a rd  to  speech  
and lan g u ag e  a c q u i s i t io n  s k i l l s .  A lthough f in d in g s  g e n e ra l ly  have n o t  
b een  s i g n i f i c a n t ,  th e  r e s u l t s  have been  c o n s i s t e n t ly  i n  fa v o r  o f  f e ­
m a le s . As d is c u s s e d  i n  C h ap te r I ,  th e  in c id e n c e  o f  young m ale s t u t t e r ­
e r s  i s  h ig h e r  th a n  t h a t  o f  young fem ale  s t u t t e r e r s .  I n  t h i s  p a r t i c u l a r  
s tu d y , th e  s i g n i f i c a n t  t r e a tm e n t  b y  sex  in te r a c t io n  and th e  g r e a t e r  and 
s i g n i f i c a n t  change -with th e  fem ales  su g g e s t a  sex  d i f f e r e n c e ,  t h a t  
fem a le s  become re la x e d  w h ile  l i s t e n i n g  -to f l u e n t  sp e ec h , more so  th a n  
m a le s . P erhaps t h i s  i n d ic a t e s  t h a t  v e rb a l  com m unication i s  more 
" s t r e s s f u l "  f o r  young m ales th a n  f o r  young fe m a le s . T h is  a re a  shou ld  
b e  i n v e s t ig a te d .
A nother e x p la n a tio n  f o r  th e  fem ales* d e c re a se  i n  EMQ a c t i-v i ty  
m igh t in v o lv e  th e  sex  o f  th e  sp e ak e r  and i t s  i n t e r a c t io n  -with th e  sex  
o f  th e  l i s t e n e r ,  o f te n  a  v a r ia b le  i n  com m unication s i t u a t i o n s .  The 
s tim u lu s  ta p e s  w ere re c o rd e d  b y  a  fem ale  a d u l t ,  and s in c e  m ost o f  a  
c h i l d 's  e a r ly  com m unication e x p e rie n c e s  in v o lv e  th e  m o ther, th e  stib- 
je c ts *  r e a c t io n s  may p o s s ib ly  r e f l e c t  th e  m o th e r-c h ild  r e l a t i o n s h i p .
As much o f  th e  l i t e r a t u r e  w i l l  a t t e s t ,  th e  m o ther-son  r e l a t i o n s h ip  i s  
o f te n  th e  m ost f r e q u e n t  so u rc e  o f  d i f f i c u l t y  i n  th e  developm ent o f  
d is f lu e n c y  problem s i n  m ale c h i ld r e n .  P erhaps a  c h i ld  i s  l e s s  te n s e
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l i s t e n i n g  to  a d i i l ts  o f  th e  same sex  th a n  he i s  ’Hhen l i s t e n i n g  to  a d u l ts  
o f  th e  o p p o s ite  s e x ,  w hich w onld m ost l i k e l y  depend tç>on th e  c h i l d 's  
r e l a t i o n s h i p s  w ith  fem ale  and m ale a d u l t s .
The p o s s ib le  e f f e c t  o f  th e  " a s t ro n a u t  game" i t s e l f  c an n o t be  
d e te rm in e d , b u t  i t  sh o u ld  b e  m en tioned . The m ales may have been  more 
e x c i te d  th a n  fem a le s  ab o u t p a r t i c i p a t i n g  i n  th e  a s t ro n a u t  game. I f  th e  
p ro c e d u re s  w ere o f  more i n t e r e s t  t o  th e  m a les , t h e i r  ex c item en t may 
have p re c lu d e d  low er îM l a c t i v i t y  l e v e l s .  The esq jerlm en ter f e l t ,  how­
e v e r ,  t h a t  th e r e  was no sex  d i f f e r e n c e  w ith  re g a rd  t o  i n t e r e s t  i n  th e  
game.
M ales have b een  shown to  b e  b e t t e r  l i s t e n e r s  (a s  r e l a t e d  to  
l i s t e n i n g  com prehension) th a n  fem a le s  i n  some o f  th e  r e s e a rc h  d e a l in g  
w ith  th e  se x  o f  a d u l t  l i s t e n e r s  ( E o s s i t e r ,  1 9 7 2 ). I f  t h i s  h y p o th e s is  
was v a l i d ,  p e rh ap s  b e in g  a  " b e t t e r "  l i s t e n e r  in v o lv e s  more m u scu la r 
t e n s io n ,  lA ic h  i s  a n o th e r  p o s s ib le  e x p la n a tio n  f o r  m ales n o t  r e la x in g  
as much a s  fe m a le s .
S in ce  th e  av erag e  change o f  th r e e  o f  th e  fo u r  su b g ro tp s  was 
in c re m e n ta l ,  and tw e lv e  o f  th e  s ix te e n  s u b je c ts  had  an in c re a s e  i n  
t e n s io n  lA l le  l i s t e n i n g  to  d i s f l u e n t  sp e e c h , a  q u e s t io n  o f  concern  
s t i l l  rem ains: Does th e  c h i ld  i n t e r n a l i z e  th e  te n s io n  o f  th e  speak e r?
I s  th e  s l i g h t  in c r e a s e  i n  EMI a c t i v i t y  a  p h y s io lo g ic a l  c o r r e l a t e  o f  
h i s  " s t r e s s " ?  I n t e r n a l i z a t i o n  o f  te n s io n  would seem to  sx p p o rt th e  
l e a r n in g  th e o ry  o f  s t u t t e r i n g .
The in c r e a s e  i n  EMU a c t i v i t y  may a ls o  b e  due to  th e  l i s t e n e r ' s  
r e a c t io n s  b a se d  on h i s  f lu e n c y  s ta n d a rd s .  At th e  age o f  f i v e  t o  seven 
y e a r s ,  a  c h i ld  may have developed  h i s  own f lu e n c y  s ta n d a rd s , and any
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n o t ic e a b le  d e v ia t io n  may n o t  t e  t o l e r a t e d  and may b e  judged  as "abno rm al."  
T h is  e v a lu a t iv e  r e a c t io n  o f  in to le r a n c e  o r  r e j e c t i o n  may b e  m a n ife s te d  
b y  an in c r e a s e  i n  m uscle  te n s io n .
A nother p l a u s ib l e  e x p la n a tio n  f o r  th e  g e n e ra l  t r e n d  i s  t h a t  
th e r e  may b e  a  l o s s  o f  in fo rm a tio n  conveyed becau se  o f  th e  s e v e r i ty  o r  
f re q u e n c y  o f  d i s f l u e n c ie s .  I f ,  i n  f a c t ,  s t u t t e r e d  speech  i s  l e s s  i n f o r ­
m a tiv e  t o  th e  l i s t e n e r  b ecau se  o f  th e  s u p e rf lu o u s  d i s f lu e n c ie s  a n d /o r  
th e  breakdow n i n  th e  f lo w  o f  sp e ec h , th e  l i s t e n e r  m ust a t te n d  w ith  more 
e f f o r t  t o  o b ta in  th e  in fo rm a tio n . To com pensate f o r  any l o s s  o f  in fo rm a­
t i o n ,  th e  c h i ld r e n  may have a ttem p ted  to  become more a t t e n t i v e .  P erhaps 
t h i s  in c re a s e d  te n s io n  was r e l a t e d  t o  t h e i r  a tte m p ts  to  become more 
a t t e n t i v e .
As p r e v io u s ly  m en tio n ed , th e  EMI l e v e l s  o f  tw e lv e  o f th e  s ix te e n  
s u b je c ts  in c re a s e d  w h ile  l i s t e n i n g  to  d i s f lu e n t  sp eech . The EM3 l e v e l s  
o f  th e  o th e r  f o u r  s u b je c t s ,  how ever, d e c re a se d  w h ile  l i s t e n i n g  to  d i s ­
f l u e n t  speech  and in c re a s e d  w h ile  l i s t e n i n g  to  f l u e n t  sp eech . Compared 
to  th e  g e n e ra l  t r e n d  o f  th e  m a jo r i ty ,  th e  re sp o n se s  o f  th e s e  f o u r  sub­
j e c t s  w ere th e  r e v e r s e .  T h is  m in o r i ty  c o n s is te d  o f  two m ales and two 
fe m a le s , w ith  each  o rd e r  e q u a l ly  r e p re s e n te d  b y  each  se x . T hus, n e i t h e r  
se x  n o r  o rd e r  was a  c o n tr ib u t in g  f a c t o r .  I t  ap p ea rs  t h a t  s t u t t e r i n g  
b e h a v io r  and i t s  r e l a t i o n s h i p s  t o  th e  l i s t e n e r  c an n o t be  an a ly zed  i n  
any s im p le  m anner, and t h a t  in d iv id u a l  d i f f e r e n c e s  p la y  an im p o rta n t 
r o l e .
A lthough  t h i s  i n v e s t i g a t io n  was an a tte m p t to  p ro v e  a  r e s e a rc h  
h y p o th e s is ,  i t  a ls o  se rv e d  to  t e s t  th e  f e a s i b i l i t y  o f  th e  p ro ce d u re s  
and in s t r u m e n ta t io n ,  w hich m igh t p ro v e  u s e f u l  to  f u r t h e r  s t u d i e s .  The
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a u th o r  was c a u tio n e d  a s  t o  th e  p o s s i b i l i t y  t h a t  c h i ld re n  may b e  r a t h e r  
a p p re h e n s iv e  i n  th e s e  e x p e rim e n ta l c o n d it io n s  ( s i t t i n g  i n  a  sc reen ed  
room w ith  s u r fa c e  e le c t r o d e s  on th e  fo re h e a d ) ,  and t h a t  s t a b le  b a s e l in e  
m easurem ents on c h i ld r e n  may b e  to o  d i f f i c t i t  t o  o b ta in  w ith in  th e  tim e  
a l l o t t e d  f o r  an in d iv id u a l  e x p e rim e n ta l s e s s io n .  On o c c a s io n , a s  mary 
as t e n  t r i a l s  w ere n e c e s s a ry , b u t  s t a b le  b a s e l in e  re a d in g s  w ere n e v e r ­
t h e l e s s  o b ta in e d  w ith o u t lo s in g  th e  c h i l d 's  i n t e r e s t  i n  th e  " a s t ro n a u t  
game" ( a s  s n b ja c t iv e ly  d e te rm in ed  b y  th e  e x p e r im e n te r) . Because o f  th e  
p re -e x p e r im e n ta l  s e s s io n  i n  td iic h  th e  a s t ro n a u t  game and some o f  th e  
p ro c e d u re s  w ere b r i e f l y  e x p la in e d , i n t e r e s t  i n  th e  game was e a s i l y  
a ro u se d . T h e ir  e a g e rn e ss  t o  p a r t i c i p a t e  i n  th e  game was q u i te  o b v io u s . 
When e n te r in g  th e  experim en t room , th e  c h i ld r e n  w ere n o t  in t im id a te d  
and approached  th e  sc re e n e d  room w ith  c u r i o s i i y  and im a g in a tio n , " I s  
t h i s  th e  ro c k e t? "  The a p p l i c a b i l i t y  o f  t h i s  in s tru m e n t f o r  f u r th e r  
r e s e a r c h ,  in d e e d , lo o k s  p ro m is in g .
The r e s u l t s  o f  t h i s  e x p lo ra to ry  s tu ^ y  in d ic a te  t h a t  i t  i s  p o s ­
s i b l e  to  d e te rm in e  more p r e c i s e ly  th e  e f f e c t s  o f  d i s f l u e n t  and f l u e n t  
speech  on th e  l i s t e n e r  i n  te rm s  o f  m uscle a c t i v i t y .  I n  s tu d y in g  th e  
e f f e c t s ,  v a r ia b le s  a re  i s o l a t e d  and m an ip u la ted  e x p e r im e n ta lly . The 
e x i s t i n g  p o s s i b i l i t i e s  a re  as p e r t i n e n t  as th e  need  i t s e l f  t o  f u r t h e r  
o u r u n d e rs ta n d ir^  o f  th e  s p e a k e r - l i s t e n e r  i n t e r a c t i o n .  I n  f u tu r e  
r e s e a r c h ,  c o n s id e ra t io n  co u ld  b e  g iven  t o  th e  fo llo w in g .
L is te n e r  r e a c t io n s  depend, i n  p a r t ,  on th e  freq u e n cy  and ty p e s  
o f  d i s f lu e n c ie s  i n  th e  spoken m essage. As Boehm ler (19^8) h as shown, 
s o u n d  and s y l l a b l e  r e p e t i t i o n s  w ere l a b e le d  a s  s t u t t e r i n g  more o f te n  
th a n  r e v i s io n s  and i n t e r j e c t i o n s .  S p e c if ic  ty p e s  o f  d i s f lu e n c ie s  such
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as r e p e t i t i o n s  may p e rh a p s  in d u ce  more te n s io n  i n  th e  l i s t e n e r  th a n  
i n t e r j e c t i o n s . O r, i t  may b e  th e  te n s io n  in v o lv e d  i n  th e  speech mechan­
ism s i n  p ro d u c in g  r e p e t i t i o n s  a s  opposed to  t h a t  te n s io n  a s s o c ia te d  w ith  
th e  p ro d u c tio n  o f  i n t e r j e c t i o n s .  The l i s t e n e r  may b e  i n t e r n a l i z i n g  b y  
p e rc e iv in g  th e  te n s io n  i n  th e  sp e a k e r , depending on th e  s p e c i f ic  d i s ­
f lu e n c ie s  o r  th e  accompanying v o ic e  changes. The d i s f lu e n c ie s  them selves 
may n o t  cau se  any e f f e c t  on o n e 's  EEC a c t i v i t y ,  b u t  th e  v o ic e  c h a r a c te r ­
i s t i c s  may.
I n  l i n e  w ith  i s o l a t i n g  th o se  v a r ia b le s  a f f e c t in g  l i s t e n e r  r e a c ­
t i o n s ,  th e  e f f e c t s  o f  a u d i to r y ,  v i s u a l ,  and th e  two combined sh o u ld  b e  
a n a ly z e d . A gain , how ever, in d iv id u a l  d i f f e r e n c e s  may b e  th e  c r i t i c a l  
f a c t o r .  Some in d iv id u a ls  may b e  more v i s u a l l y  o r ie n te d  th an  a u d i t o r i l y  
o r i e n te d ,  and v ic e  v e r s a .
Age i s  d e f i n i t e l y  a  m a c ro v a ria b le  when d is c u s s in g  th e  e f f e c t s  
o f  f l u e n t  and d i s f l u e n t  speech  on th e  l i s t e n e r .  S tu d ie s  i n  w hich th e  
B io e le c t r i c  In fo rm a tio n  Feedback System  i s  employed can in c lu d e  younger 
s u b je c ts  i n  t h e i r  e x p e rim e n ta l p o p u la t io n .  The i n t e r a c t io n  betw een 
sp e a k e r  and l i s t e n e r  i s  m ost l i k e l y  a  fu n c t io n  o f  age as w e ll  as o th e r  
v a r i a b l e s ,  such a s  s e x . Even an in d iv id u a l ’ s  f lu e n c y  s ta n d a rd s  may 
v a ry  w ith  age as does h i s  d eg ree  o f  to le r a n c e  to  d e v ia n t  b e h a v io rs .
T hese a re a s  shou ld  d e f i n i t e l y  b e  e x p lo re d .
Sex o f  th e  sp e a k e r and i t s  i n t e r a c t io n  w ith  th e  sex  o f  th e  
l i s t e n e r  sh o u ld  b e  s tu d ie d  i n  more d e t a i l .  The sex  o f  th e  l i s t e n e r  has 
b een  s u b je c te d  to  r e s e a rc h  as a  v a r ia b le  r e l a t e d  t o  s p e a k e r - l i s te n e r  
i n t e r a c t i o n ,  b u t  l i t t l e  a t t e n t i o n  has been  g iven  to  th e  sex  o f  th e  
sp e a k e r  a s  a  v a r i a b le .
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S in ce  s tu d ie s  u s in g  a d u l t s  have showi t h a t  t h i s  in s tru m e n t 
(BIFS) can m easure th e  e l e c t r i c a l  a c t iv H y  o f  c e r t a i n  m uscle g r o iç s ,  i t  
c o u ld  b e  enp loyed  i n  c o n p arin g  th e  n o n - s tu t te r in g  t o  th e  s t u t t e r i n g  
p o p u la t io n  i n  r e l a t i o n  to  th e  foUoTsdngs ( l )  r e a c t io n s  to  d i s f l u e n t  
speech  a s  opposed to  f l u e n t  sp eech , (2 ) com parison o f  r e a c t io n s  to  th e  
d i f f e r e n t  ty p e s  o f  d i s f lu e n c ie s ,  and ( 3) r e a c t io n s  to  l i s t e n i n g  to  o n e 's  
own d is f lu ra a c ie s  v e rs u s  a n o th e r  in d iv id u a l 's *  R esearch  s tu d ie s  c o u ld  
compare v a r io u s  age gro iç)s o r  u se  lo n g i tu d in a l  s tu d ie s  to  r e s e a rc h  arqr 
o r  a l l  o f  th e  above.
P o s s i b i l i t i e s  a re  n o t  l im i t e d  to  th e  r e c e p t iv e  a s p e c ts  o f  com­
m u n ic a tio n  ( l i s t e n i n g ) . The u se  o f  t h i s  in s tru m e n ta t io n  to  s tu d y  th e  
co n co m itan ts  o f  e x p re s s iv e  language  c e r t a i n l y  has g r e a t  p o t e n t i a l .  F o r  
exam ple, m uscle  a c t i v i t y  co u ld  b e  m easured d u rin g  f l u e n t  sp eech , d i s ­
f l u e n t  sp e ec h , r e p e t i t i o n s  o n ly , p ro lo n g a tio n s  o n ly , e t c .  I n  o th e r  
w ords, th e  s p e a k e r 's  r e a c t io n s  to  kno-sm v a r ia b le s  shou ld  a ls o  b e  ex­
p lo r e d .
I f  s tu d ie s  show an in c r e a s e  i n  EM3 a c t i v i t y ,  p resum ably  a s  a  
r e s u l t  o f  i s o l a t e d  o r  known v a r i a b l e s ,  i t  w ould b e  i n t e r e s t i n g  to  
i n v e s t i g a t e  th e  d u ra t io n  o f  th e  in c re a s e d  EfG. I f  a  l i s t e n e r  does 
become more te n s e  w h ile  exposed  to  d i s f l u e n t  sp eech , how much tim e  i s  
needed to  r e tu r n  t o  b a s e l in e  l e v e ls ?  I^pon -îriiich f a c to r s  would t h i s  
depCTid? H an ley  (1972) has found t h a t  even th e  speech  o f  th e  l i s t e n e r  
i s  a f f e c te d  im m ed ia te ly  a f t e r  exposu re  to  d i s f l u e n t  sp eech . Does an 
in c r e a s e  i n  EM3 a c t i v i t y  accompany th e  l i s t e n e r ' s  d i s f l u e n t  speech?
L ik e  m ost s tu d i e s ,  more q u e s t io n s  have been  r a i s e d  th a n  a re  
answ ered , w hich o n ly  v e r i f i e s  th e  need  f o r  f u r t h e r  r e s e a r c h .  The above
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r e l a t i o n s h i p s  m ust b e  more th o ro u g h ly  in v e s t ig a te d  to  h e lp  c l a r i f y  o u r 
u n d e rs ta n d in g  o f  th e  s p e a k e r - l i s t e n e r  r e l a t i o n s h i p ,  and in  g e n e ra l ,  
th e  human com m unication p ro c e s s .
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CHAPTER 7  
StJMKART AND COHGLTJSIOHS
The pxapose o f  t h i s  s tu d y  was to  a s s e s s  th e  e f f e c t s  on EM3 
a c t i v i t y  o f  l i s t e n i n g  to  f l u e n t  and d i s f l u e n t  sp eech . An e le c tro n y o -  
g ra p h ic  p ro c e d u re  was employed t o  m easure e l e c t r i c a l  a c t i v i t y  o f th e  
f r o n t a l i s  m uscle i n  m ic r o v o lts .  I t  was h y p o th e s iz e d  t h a t  s u b je c ts  
w ould show h ig h e r  ïMG a c t i v i t y  l e v e l s  w h ile  l i s t e n i n g  to  d i s f lu e n t  
speech  th a n  w h ile  l i s t e n i n g  to  f l u e n t  sp eech .
I n  p a r t i c u l a r ,  two g rovps o f  e ig h t  c h i ld re n  l i s t e n e d  to  a  
s t o r y ,  h a l f  o f  w hich  was d e l iv e r e d  w ith  f l u e n t  speech  and h a l f  o f  w hich 
was d e l iv e r e d  w ith  d i s f l u e n t  sp eech . M easurements o f  m uscle a c t i v i t y  
on th e  f r o n t a l i s  m uscle w ere re c o rd e d  f o r  each  o f  th e  two t r e a tm e n ts  as 
w e l l  a s  f o r  th e  b a s e l in e  re a d in g s  p re c e d in g  each e x p e r im a ita l  c o n d it io n . 
As compared to  b a s e l in e  r e a d in g s ,  th e  changes i n  EMi a c t i v i t y  T diile  
l i s t e n i n g  to  f l u e n t  speech  and w h ile  l i s t e n i n g  to  d i s f l u e n t  speech  w ere 
a n a ly z e d .
A n a ly s is  o f  th e  d a ta  r e v e a le d  a  s i g n i f i c a n t  tre a tm e n t e f f e c t  
(p  ^ ,1 0 )  and a ls o  a  s i g n i f i c a n t  i n t e r a c t io n  betw een  tre a tm e n t and sex  
(p  To f u r t h e r  an a ly ze  th e  i n t e r a c t io n  e f f e c t ,  a  t - t e s t  f o r
r e l a t e d  m easures was a p p lie d ,  w hich in d ic a te d  th e  mean EMC d if f e r e n c e  
o f  2 .8 6  m ic ro v o lts  betw een  d i s f l u e n t  and f l u e n t  tr e a tm e n ts  f o r  fem ales  
was s i g n i f i c a n t l y  d i f f e r e n t  from  z e ro . A " t ” o f  1 .8 0  ( d f  = 7) was
27
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o b ta in e d  and was s i g n i f i c a n t  a t  th e  .10  l e v e l .  I t  was p o in te d  o u t t h a t  
th e  s ig n i f ic a n c e  o f  t h i s  change was a t t r i b u t e d  n o t  t o  th e  s l i g h t  i n ­
c re a s e  i n  EMa a c t i v i t y  w h ile  l i s t e n i n g  to  d i s f l u e n t  speech^ b u t  r a t h e r  
t o  th e  d e c re a se  i n  EMI a c t i v i t y  w h ile  l i s t e n i n g  to  f l u e n t  sp eech , id iich  
was u n ex p ec ted . The n u l l  h y p o th e s is  was r e j e c t e d ,  and i t  was assumed 
t h a t  t h e r e  i s  a  s i g n i f i c a n t  change i n  EM3 a c t i v i t y  betw een d i s f lu e n t  
and f l u e n t  tr e a tm e n ts  f o r  fem a le s  b u t  n o t  f o r  m a le s , th u s  s tp p o r t in g  a 
sex  d i f f e r e n c e  o f te n  found  i n  re g a rd  to  speech  and language  s k i l l s .
The f e a s i b i l i t y  o f  th e  p ro c e d u re s  and in s t ru m e n ta t io n  was d i s ­
c u s s e d , and im p l ic a t io n s  f o r  f u r t h e r  r e s e a rc h  w ere p re s e n te d .
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APPENDIX A
LETTER TO PARENTS OF TINIVERSITX KIKDERGAEDEN CHILDREN
D ear
The U n iv e r s i ty  o f  Montana K in d e rg a rte n  Program  w i l l  be  p a r t i c i p a t i n g  in  
a  s tu d y  i n  w hich re sp o n se s  to  c e r t a in  speech  s i t u a t i o n s  w i l l  be  observed . 
The s tu d y  w i l l  ta k e  p la c e  a t  th e  U n iv e r s i ty  Speech and H earing  C lin ic  
d u r in g  th e  n e x t  coup le  o f  w eeks. As p a r t  o f  t h i s  s tu d y , each c h i l d ’ s 
h e a r in g  w i l l  be  sc re e n e d . I f  yo u r c h i ld  f a i l s  th e  sc re e n in g  t e s t ,  you 
w i l l  b e  n o t i f i e d  so  t h a t  th e  a p p ro p r ia te  s te p s  f o r  f u r t h e r  a u d io lo g ic a l  
t e s t i n g  may b e  ta k e n .
May we co u n t on y o u r c o o p e ra tio n  i n  h av in g  y o u r c h i ld  p a r t i c ip a te ?  I f  
s o , i t  would b e  s p p re c ia te d  i f  you would s ig n  th e  p e rm iss io n  s l i p  and 
r e tu r n  i t  t o  th e  K in d e rg a rte n  c l a s s .
I  w i l l  b e  e x p la in in g  th e  p r o j e c t  to  th e  k in d e rg a r te n  c la s s  t h i s  week.
I f  you have q u e s t io n s  ab o u t i t ,  I  would b e  happy to  t e l l  you more about 
th e  s in g le  p ro c e d u re s  I  have  i n  m ind. I  can be  reach ed  a t  2U3-U131-
In  advance I  th an k  you f o r  y o u r c o o p e ra tio n .
S in c e r e ly ,
E th e l  Chang
G raduate  S tu d e n t, Speech P a th o lo g y  & A udiology
Joan  C h r is to p h e r  son (M rs .)
A s s i s ta n t  P r o f e s s o r ,  Home Economics
h as  ray p e rm iss io n  to  go to  th e
( .c h i ld 's  name)
Speech & H earing  C l in ic  t o  p a r t i c i p a t e  i n  th e  l i s t e n i n g  s tu d y  and to  
have h i s / h e r  h e a r in g  checked .
S igned________________________________
D ate
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APPENDIX B
LETTER TO PARENTS OF PLAYMATE NURSERY SCHOOL CHILDREN
D ear
I  am c o n d u c tin g  a  s tu d y  i n  tA ic h  re sp o n se s  to  c e r t a in  speech s i t u a t i o n s  
■will h e  o b se rv ed . The s tu d y  w i l l  ta k e  p la c e  a t  th e  U n iv e rs i ty  Speech 
and H earin g  C l in ic  d u rin g  th e  n e x t  cotqple o f  w eeks. As p a r t  o f  t h i s  
s tu d y , each  c h i l d ’ s  h e a r in g  w i l l  b e  sc re e n e d . I f  y o u r c h i ld  f a i l s  th e  
s c re e n in g  t e s t ,  you w i l l  b e  n o t i f i e d  so t h a t  th e  a p p ro p r ia te  s te p s  f o r  
f u r t h e r  a u d io lo g ic a l  t e s t i n g  may be  ta k e n .
May we co u n t on y o u r c o o p e ra tio n  i n  h av in g  yo u r c h i ld  p a r t i c i p a te ?  I f  
so , i t  would b e  a p p re c ia te d  i f  you would s ig n  th e  p e rm iss io n  s l i p  and 
r e tu r n  i t  to  M rs. J a n  Murda%^h a t  th e  P laym ate N u rse ry  S choo l.
I  w i l l  b e  e x p la in in g  th e  p r o j e c t  to  th e  c h i ld re n  t h i s  week. I f  you 
have q u e s t io n s  abou t i t ,  I  would b e  h ^ p y  to  t e l l  you more ab o u t th e  
s im p le  p ro c e d u re s  I  have i n  m ind. I  can b e  reach ed  a t  2U3-U131*
I n  advance I  th an k  you f o r  y o u r c o o p e ra tio n .
S in c e r e ly ,
E th e l  Chang
G raduate  S tu d e n t, Speech P a th o lo g y  & A udiology
Ja n  Murdaugh (M rs.)
Pls^ymate N u rse ry  School
h as ray p e iro iss io n  to  go to  th e  Speech
( c h i l d ’ s name) ”  ”
and H earin g  C l in ic  t o  p a r t i c i p a t e  i n  th e  l i s t e n i n g  s tu d y  and to  have
h i s / h e r  h e a r in g  ch ecked . I  u n d e rs ta n d  t r a n s p o r t a t io n  w i l l  be  p ro v id e d .
S igned______________________________________
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EMG READINGS AND SCORES IN fflCROVOLTS PER 6U-SEC0ND TRIAL
FOR SIXTEEN SUBJECTS
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Siibject
No.
Baseline
Reading
Fluent
Treatment
Fluent
Score
B aseline
Reading
D isflu en t
Treatment
D isflu en t
Score
' D ifference  
Score Sex
1 7.U6 10.U7 +3.01 10,02 9.15 -0 .87 —3.88 Female
2 6.75 8.16 +1.U1 7.80 10.26 +2.1*6 +1.05 Male
3 20.06 11.U7 -8.59 10.1*8 12.70 +2.22 +10.81 Female
h 19.10 20.98 +1,88 21.28 27.83 +6.55 +L.67 Female
5 56.76 56.60 —Ool6 59.1*0 52.98 -6,1*2 —6.26 Hale
6 17.81 19.86 +2.02 19,59 25.06 +5.1*7 +3.1*5 Male
7 7.19 6.97 -0.22 6.91 8.15 +1.21* +1.1*6 Male
8 1Ü.60 11.89 -2.71 15.76 11,06 -1*.76 - 2.05 M^e
9 19.78 15.91 -3 .87 15.62 18.21 +2.59 +6,1*6 Female
10 l5.3it 15.71 +0.37 11.63 17.25 +5.62 +5.25 Male
11 16.62 19.92 +3.30 16.1*8 17.87 +1.39 -1.91 Female
12 17.86 15.62 -2.2U 10.30 H*.83 +1*.53 +6.77 Male
13 32.59 31.22 -1 .37 3l*.29 33.28 -1,01 +0.36 Male
lU 15.86 9.81 -6 .0 5 15.16 10.12 -5«ol* +1.01 Female
15 ll i ,l6 la .o -0.16 13.61* 13.88 +0 . 21* +0.1*0 Female
16 17.26 11.82 -5.1*6 ll*.9i* ll*.75 -0.19 +5.27 Female
\jJ
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